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70. léta 20. stoleti:
« VUZV pozadan o po-
souzeni mimoradné

trofeje jelena sika
(1976), vyrazene pri

posuzovani na

prehlidce trofeji jeleni

oblasti Plzen-sever, AR
zda se nemuze jednat L e
o krizence. -
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Fig. 2. The distribution of the craniometric values of red and sika deer according
to the first and second canonical variate, the confidence cllipse for red deer data
(the ellipse is situated higher above the abscissa) and for sika deer data (the
ellipse is situated closer to the abscissa), and the relation between the level of
the nasals and orbits of individual craniometric values (full point: nasals do not
reach orbits; empty point: nasals reach or ¢ross orbits)

The traits studied on the skulls of red and sika deer.
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Jelen evropsky

Zz nékolika
lokalit:

2n =68

(Herzog & Hohn
1967, Hsu &
Benirschke 1969,
Gustavsson & Sundt
1968, Zivkovic et al.

1969)
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Fig. 1. Karyotype of male red deer from game preserve Janovice, 2 n = 67
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Fig. 2. Karyotype of female red deer from game preserve Janovice, 2n = 67

Barto$ & Zirovnicky, 1981. Zool. Anz.

Jelen sika
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Dva hybridi:
2n = 67
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Sundt 1968)
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Tehdejsi zavery (1976 -1993).
Hybridizace potvrzena;

Ve vsech zkoumanych populacich
nalezeny znaky hybridu;

Oznaceno jako velkeé nebezpeci pro
nase populace jelena evropského...

Opublikovano ve vedeckem i
popularizacnim tisku, odprednaseno...

Barto$ & Vitek, 1993. Deer of China, Elsevier, Amsterdam, Oxford, New York, Tokyo



1ative and introduced

Koncem sedmdesatych let:

,»At' nam ukazou alespon jednu publikaci, ktera
by dokazovala hybridizaci mezi sikou a jelenem
evropskym!!!“




(C2))

ACCLIMATIZATION OF DEER AT POWERSCOURT.

duced

Powerscc

Barto$ (2009) In: Sika Deer: Biology and management of native an:

populations, Springer, Tokyo, New York

The Japanese Deer ( Cervus sika).
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Przewalski 1870

FJTABA INTEPBANA

Maak 1859

HYTEHIECTBIE

AMYPD,

IV PICHIPERENIN CREEPCRAN OTITIA REOEPATOPCRATO PYOSAN TEOIPAOEYECSAN  ORUECTRA,
B ,S)') roAy

PF. MAARKOM L.

CAHRTHETEPBYPI'b. Béi nY' Vysvkyt

18549.

nt of native and introduced populations, Springer,
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l'u6pmamsannsa DATHHCTOro OAeHS C mH3lobpem

Cpelln OXOTHHKOB, OJEHEROLOB, NpHeMINH-

 KOB HAHTOB H COCUHANHCTOB, 3aHHMAKMI[HX-

¢d NAaHTOBHIM OJICHCBOICTBOM, CYleCTBYeT
MHeHHe, 4TO B Tadre NOBOABHO 4YacTo MNOJaY-
yawTcad THOpHAL OT u3i0ps H NATHHCTOrO

‘OAeHd, KOTophle TO-KHTAaHCKH HAa3BBanTCA
«yuH-ma-ryfaa». O LEHHOCTH NAHTOB, HMOAY-

YaeMhHIX OT 3THX T'HOGpHAOB, 0G MX NACAOBH-
TOCTE H BoOOGIIe 06 HMX XO39HCTBEHHOH IeH-
HOCTH HMEIOTCS pasHOpPeuYHBHE MHEHHS.

"~ Yro6u mpoBEpHTh BO3MOXMHOCTL [10Jy4YeHHA
TakuxX TrHOpHIOB, BHACHHTbL Bonmpoc 66 uX

TJOKOBHTOCTH ~ H  ONpeaeautitp HX X035 -

_ CTBeHHYI0 LEeHHOCTb, HaMH OLIIM NPOBEAeHH

ONHTH CKPEHMBAHMA MATHHCTHX oxeHel ¢

n3o6pamu. Drta paboTa ABAAETCH  TAKME

oTBeTOM Ha Bonpoc, nocrapaennmid f. §1. Jlyc
B cratbe «CoBpeMeHHOe COCTOAHHE OTHaneH-
HOlt ru6pANK3aLHA HHBOTHHRX H REepPCHEeKTHBH
nanbHeltmeli paborw», moMemenHod B Hame-
crusax Axapnemun Hayxk CCCP — Cepus GHo-
Jorndyeckan, 1938 r, Ne 4, rae cxasano:

«B nantoBoM oJeHeBOACTBE HMHTEpeC Open-
CTaBM/io OH NPOBEPHTH BO3IMOXKHOCTH HOJY-
yeHHA TrAOpRAOB H3100pA H NATHHCTOTO OJe-
Hf B HM3YUHTb HX XO3AHCTBEHHYIO ILIE€HHOCTDLX.

—_— e ————0— . _ . s

N1 . KAPAKYJIEBOACTBO m 3BEPOBOJCTBO

Mirolyubov (1949)
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Sika Dybovského Wapiti ftansansky

\

Fig. 1. Typical tail forms of Sika, hybrid and Wapiti deer. Sika deer have long tails, with long, sharp hair; long, black and sharp hair in a black wide band can be clearly seen on the edge of
the gluteal region at the beginning and end of the tail (A). Wapiti deer have a hort tail; short, te and curly hair is present around the gluteal region, and a deep brown or black
narrow band can be found on the edge of the gluteal region, although not clearly (C). In general, hybrid deer display both of their parents’ characteristics at the same time. The hybrid
deer had a tail length that was an approximate average of the Sika and Wapiti deer tail lengtt he hybrid deer showed short, sharp, dilute yellow hair around the gluteal region with a
small amount of curly hair on the edge of the gluteal region (B). (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

Fig. 2. External antler forms of Sika, hybrid and Wapiti deer. The F, generation of hy s had three antler forms: Sika type (A), mixed type (B) and Wapiti type (C).

mw Zhao et al. (2017) Small Rumin. Res.
(C2))
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Geneticka
analyza

3 populaci

v Polsku,

v oblasti
Kaliningradu
av Litve

Fic. 1.—Map of the study :
of mitochondnal DNA hap!
number of ndividuals

BIEDRZYCKA ET AL—HYBRIDIZATION BETWEEN RED AND SIKA DEER

19°00'E

Pszczyna Forest Kadyny Forest
(1) (2)

Kaliningrad

Piska Forest  Kaliningrad District Lithuania

(Russia) (4)

sites in Poland, the Kaliningrad Distric
he map. Red deer haplotypes are
-ach haplotype is shown in parentheses. PL = Poland,
Federation, BY = Belarus, UA = Ukmine, SK = Slovakia, CZ = Czech Republic, D = Deutschland (Germany ).

Biedrzycka et al. 2012 J. Mammal.
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Podle myslivcu Podle genetiky

|
N=157 . _cisty jelen evr |
*& hybrid

n=176 n=4 Cisty sika

Cisty sika

4 a‘ n=34
ﬁ *ﬁ‘ n=7 hybrid
=50 S—
* * n=9 | gisty jelen evr. |

Biedrzycka et al. 2012 J. Mammal.




Zjisten hybrid (kdy
otec sika) v populacl
jelena evropskeéeho,

vzdaleneé 200 km od

N 7y

nejblizsi populace sik!




Tvar parozi

F1 hybrid z chovu VUZV F
(otec sika) .

1!
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Viivem
mimojader-
ného
maternalniho
efektu je
zakladni
velikost blize
velikosti matky

Telesna velikost tedy neni dobrym
Kriteriem — krizenci nejsou velci
napul mezi obéma druhy




Viivem
heterézniho
efektu muze byt
VvV prvni
generaci
kfizenec vétsi a
samci mohou
mit vetsi parozi




Samici
potomstvo
,Splyne s

davem® (vlivem

tradicné mensi
pozornosti
selekénimu

tlaku na holou

ZVEr)...

Nadéjny ,sika“ (velky, silna Nadéjny ,jelen” (sice mozna
trofej...) mensi, ale silna trofej...)
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Projev heterdzniho efektu
pfi télesném rustu _
(krizenka z chovu VUZV
— otec sika, matka jelen
evropsky)
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Zpgtné
Krizeni

na jelena
evropskeho

(1/4 siky)

B
(1/8 siky)

B3~
(1/16 siky)
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Fn krizenci se mohou
dostat do nové

drUhy krizeni

- » - populace a dat vznik
Vzezreni ,mezi° obéma & nové generaci F1

Kfizenci pomérné snadno J ;1—\/

evropskeho

rozeznatelni = IR AN
na jelena

F
Obrovska variabilita zbarveni a E
télesnych znaku:

! Fn
Krizenci obtiznéji rozeznatelni —
pokud vubec!

Ke kolika generacim kFfizeni vlastné vibec mohlo dojit od prvniho

vyskytu hybridizace, kdyz k nam byly dovezeny prvni sik
PR koncer% 19. stolet?/..y.??? yP /




Copyright © 1999 by the Genetics Society of America

Introgression Through Rare Hybridization: A Genetic Study of a Hybrid Zone

Between Red and Sika Deer (Genus Cervus) in Argyll, Scotland

o
-~
S\

al

KOtSko
CArgle a Sute

‘Edinburgh

‘Glasgow

Siky vypusteny do populace )
jelena evropskeho ,

Data S10. KROAA/US Navy NGA GEBCO
image Lancsat L Copernicus

@ 2021 Google GOOg'C Earth

- -

32im  vyska pohledu 397.77 km

(49) Goodman et al. 1999 Genetics
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Introgression Through Rare Hybridization: A Genetic Study of a Hybrid Zone
Between Red and Sika Deer (Genus Cervus) in Argyll, Scotland

Simon J. Goodman,* Nick H. Barton,* Graeme Swanson,* Kate Abernethy'™
and Josephine M. Pemberton™

Sika yt gbjza(tjsti Kint31re ve ISkotsku po

vypusténi do populace jelena .

evropského Zvyguje svaJj podil v po- | ...a expanduje cca o 3,7 km/rok.
pulaci o cca 9%/rok...

Stupen introgrese je v mistech prekryvani jelenu evrop-
skych a sik 30 — 40%.

40% of db i ed alleles. While most putative ds are heterozygous at only

one locus, e are erozygotes, reflecting significant linA f disequilibrium within both
sika- and red, [ke popula F'rate of backcrossing into the sika popul} fon is estimated as / = 0.002
per generatidh and into red, ™ = 0.001 per generation. On the basis of hislorical evidence that red deer
entered Kintyre only recently, a diffusion model evaluated by maximum likelihood shows that sika have
increased at ~9.2% yr~! from low frequency and disperse at a rate of ~3.7 km yr~!. Introgression into
the red-like population is greater in the south, while introgression into sika varies little along the transect.
For both sika- and red-like populations, the degree of introgression is 30-40% of that predicted from the
rates of current hybridization inferred from linkage disequilibria; however, in neither case is this statistically
significant evidence for selection against introgression.

(49) Goodman et al. 1999 Genetics



Increased genetic marker density reveals high levels of
admixture between red deer and introduced Japanese sika in
Kintyre, Scotland
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Abstract

Hybridization is a natural process at species range boundaries, but increasing num-
bers of species are hybridizing due to direct or indirect human activities. In such
cases of anthropogenic hybridization, subsequent introgression can threaten the sur-
vival of native species. To date, many such systems have been studied with too few
genetic markers to assess the level of threat resulting from advanced backcrossing.
Here, we use 44,999 single nucleotide polymorphisms (SNPs) and the ADMIXTURE
program to study two areas of Scotland where a panel of 22 diagnostic microsatel-
lites previously identified introgression between native red deer (Cervus elaphus) and
introduced Japanese sika (Cervus nippon). In Kintyre, we reclassify 26% of deer from
the pure species categories to the hybrid category whereas in the NW Highlands
we only reclassify 2%. As expected, the reclassified individuals are mostly advanced
backcrosses. We also investigate the ability of marker panels selected on different
posterior allele frequency criteria to find hybrids assigned by the full marker set and
show that in our data, ancestry informative markers (i.e. those that are highly dif-
ferentiated between the species, but not fixed) are better than diagnostic markers
(those markers that are fixed between the species) because they are more evenly
distributed in the genome. Diagnostic loci are concentrated on the X chromosome to
the detriment of autosomal coverage.

McFarlane et al. 2020 Evol. Appl.
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Increased genetic marker density reveals high levels of
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McFarlane et al. 2020 Evol. Appl.
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Increased genetic marker density reveals high levels of

admixture between red deer a| Nebyly analyzovany kusy, urcené

Kintyre, Scotland Jjako hybridi rangery — nebylo
treba genetické analyzy!

S. Eryn McFarlane2(® | Darren C. Hunter® | Hele
Stephanie L. Smith"” Rebecca Holland® | Jisca Huis bsephine M. Pemberton®

!Institute of Evolui

Upresnili metodiku — s pouzitim 22 diagnostickych
mikrosatelitu proveéfili predchozi analyzy, zamérené na
prunik mezi populaci jelena evropskeho a
Introdukované siky.

V Kintyre revidovali 26% z kategorie ,Cistych” do
kategorie ,hybrid®, zatimco v Severozapadni Vysociné
pouze 2%.

Vzorky, kde doslo k rekvalifikaci, pochazely ze
zpétneho krizeni (backcross) hybridd. ﬂ

the detriment of autosomal coverage.

(49) McFarlane et al. 2020 Evol. Appl.
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Zdroj:

Wicklow

YouTube.com
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C)

Ve Wicklow (misto prvniho v% azeni sik v Irsku)
vzhledove kontinuum mezi obéma vychozimi druhy.

ch lovu krizencu!

Zdroj: YouTube.com

Wicklow

33
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Farma Radima Kotrby, Miskovice, CR
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2021

Scitani k 31. 3. 12 925
Plan lovu: 9 373
Uloveno celkem: 16419

Vyzkum hybridizace
V ,,pfemnozenych
populacich”
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Bartos et al. (2010) In: European Ungulates and their Management in the 21st century Cambridge
University Press
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Zdroj: Ladislav Sterner Facebook
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Kolik kusu nam vlastné
prebehlo pres silnici?

38



C)

Natoceno 2. 2. 2020

39



C)

40






(C2))

Microsatelity (25 lokusu) dokaze odhadnout kfizeni 3-4
generace dozadu.

"Cervinae SNP beadchip"” [44999 jednotlivych
nukleotidovych polymortisma (SNPs)], které pouZzila Eryn
McFarlane et al. 2020 - odhali zhruba 7 generaci dozadu.

Jarmila Krojerova-ProkeSova 2022 (osobni sdelent)

Spatna zprava:

Nebo kvuli ,zfedéni’
enomu ztracime - —
ontrast mezi |dentifikace hybridu

Dobra zprava.
,Z ochranarského
hlediska to neni

roblem, protoze , i g o
Eostu né dochazi | ehozimidruhy a  BEION|P vnejsich znaku

zfedovani el e e (zbarveni a téles-

- : detekujeme, ale : : o
cizorode DNA a oopulace Uz je - nych proporci) maze

druh jako takovy e bt
AR propojena jako ve yt proto zcela
SEBIOENE Wicklow. ..”? ned%statecna!
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F1 h

b.rid zZ ch

ovu

VUZV (otec sika)

F2 (B1) J%%/brid
z chovu VUZV (otec

jelen evropsky)

F3

AU

r%vbrid z chovu
V (otec jelen
evropsky)

RodiCe potvrzovani DNA testy
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C)

Jakmile dojde k prvotnimu zkrizeni, dalsi
reprodukce probiha hladce...

44
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Zavery
Sika zdomacnela a stabilizovala se v evropske
faune.

Jeji vysoky potencial konkurovat autochtonnim
druhum a schopnost kfizit se s puvodnim jelenem
evropskym predstavuje skutecnou hrozbu
puvodnim evropskym druhum.

Hlavnim duvodem, proc€ je toto nebezpedli pres 100

let ignorovano, jsou pravdepodobné lovecke zajmy.

Prvni popsany pripad krizeni pred vice nez 130
lety, zjisteni nebezpeci hybridizace na urovni
celych populaci publikovano u nas cca pred 50
lety...

45
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Zavery

Sika je uvedena na listine

N BN’

100 nejnebezpecnegjsich
Invaznich druhu v Evrope...

(DAISIE, Handbook of alien species In
Europe. Invading nature: Springer series

INn Invasion ecology, ed. J. A. Drake. 2009:

Springer)

46
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INVAZNI NEPUVODNI ZIVOCICHOVE
s vyznamnym dopadem na EU

Sika zdo
faune.

psik myvalovity

v AV CR a AOPK CR

Jeji vysok
druhum a
evropsky
puvodnim

Hlavnim Y = (Vi pies 100
et ignoroy | s

s
myval severni

Fazomius limarus
rak pruhovany

Fexonius rusticus
'k rusoboky

Prvni pop§ B = gt ez 130

v A4

ety, zjiste
Y, Z
celych P

I e ty ] Zobrazené druhy jsou zahrnuty v tzv. unijnim seznamu invaznich druhti a nesmi byt dovéazeny, preva

vypoustény, chovany, vyuZivény a §ifeny na tizemi Ceské republiky a ostatnich statii Evropské uni
Vyjimku z tohoto lze udélit z diivodi: vyzkumu & ochrany druhu ex situ a soukromym chovatelim pro doméci mazl
které budou mit registrované a pouze na doziti. Uvedeny seznam je priib aktualizovan.
E Q'E Tento plakét uvadi stav v roce 2022 (* druh do r. 2024 v tzv. pfechodném obdobi).

Kresby a design plakitu: National

Druhy nejsou zobrazeny v jednotném méfitku Vice informaci na invaznidruhy.nature.cz 0
museum'®

e - BOTANICKY Qp 5> s
Ministerstvo Zivotniho prostfedf 7 USTAV AV CR reizsppsons National Sclentific Secretariat
Ve Casnt
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k

Zavery

Reseni situace je
ouze a jedine Vv ru-
ou statni spravy..



Dekuji za pozornost
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